REMARKS 

The Office Action of May 22, 2002 has been received and carefully reviewed and 
the foregoing amended clainns and the following comments are a complete response 
thereto. 

Claims 1-17, 19-24, 26, 28-30, 32-34, and 37-66 are all the pending claims under 
examination. By this Amendment, claims 5-12 have been amended to recite proper 
subject/verb tense. This amendment is only cosmetic and does not change the scope of 
the claimed subject matter. No new matter has been added, and consideration and 
entry of the amended claims is requested. 

Applicants gratefully acknowledge the Examiner's withdrawal of the following 
rejections of the claims based on the Amendments filed on October 16, 2001 and 
January 3, 2002: Claims 1. 3, 15-17, 19, 20, 46, 47 and 58-63 under 35 U.S.C. 
§§102(b)/ 103(a) over Kuen and Deblaere; and Claims 5-12 under 35 U.S.C. §112, 
second paragraph. 

I. Response to Objections to Claims 5-12 

The Examiner has objected to claims 5-12 for lacking subject/verb agreement 
without pointing out specific examples. The Examiner appears to be referring to the 
tense of the verb "encode" in these claims and which should more property recite 

"encodes". 

Applicants have amended Claims 5-12 to recite "encodes" which renders the 
Examiner's objection moot. 
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II. R spons to R jection of Claims 1-3, 13, 14 and 59 under 35 U.S.C. § 102 

Claims 1-3, 13, 14 and 59 are rejected under 35 U.S.C. § 102 as being 
anticipated by Miyamoto (FEMS Microbiology Letters, 1994)). 

The Examiner considers claims 1-3, 13, 14 and 59 prima facie anticipated by 
Miyamoto. 

The Examiner relies upon Miyamoto for teaching a full-length clone for an S-layer 
protein expressed in E. coli. recombinant phage containing the clone, transfecting E. 
coli with phage and amplifying the phage, subcloning the gene into plasmid vectors 
compatible with E. coli, detecting subclones by hybridization methods, and hybridization 
methods. 

The Examiner admits on the record that although Miyamoto does not specifically 
disclose the sequence of SEQ I.D. No. 1, the S-layer protein "appears to be the same" 
and thus the claimed nucleotide sequence/amino acid sequence would be inherent to 
the S-layer gene of Miyamoto. 

Applicants traverse the Examiner's rejection of claims 1-3, 13, 14 and 59 over 
Miyamoto for the following reasons. 

Claim 1 is directed to a nucleotide sequence corresponding to SEQ ID NO: 1 
encoding the S-layer protein for Bacillus stearothermophilus, a gram positiv 
bacterium. 

Miyamoto discloses the nucleotide sequence for the S-layer gene from the gram 
negative Campylobacter rectus ATCC 33238 strain. Bacillus and Campylobacter are 
different bacterial genii and specii. To further substantiate the patentability of the instant 
invention, enclosed please find a copy of a print-out from the EMBL data bank 

4 



disclosing the nucleotide and amino acid sequences for the S-layer protein of 
Campylobacter rectus (Attachment #1). A detailed comparison of the S-layer gene of C. 
rectus and the S-layer gene of B. stearothemriophllus reveals that the sequences share 
no homology, and therefore, the instant claimed sequence is not anticipated by 
Miyamoto. 

Applicants also direct the Examiner's attention to the date of deposit for the 
Miyamoto sequence (March 13, 1997), namely, that being after the filing date of the 
PCT International Application for the present application. Even though Miyamoto 
teaches a cloned, gram-negative bacterial S-layer gene, the gene sequence is not the 
same as the claimed gene sequence(s) and the date of deposit post-dates the filing 
date of the present application; therefore, Miyamoto is not an effective reference under 
§1 02(b) with respect to the instant claims. 

Claims 2 and 3 are respectively directed to E. coli host cells and isolated forms of 
an assembled S-layer structure obtained from the interior of the host cell. Miyamoto 
may teach expression of a recombinant C. rectus S-layer protein in E. coli, but the 
reference is specifically silent with respect to transforming E. coli with a B. 
stearothermophilus S-layer gene. Also, Miyamoto does not teach that the C. rectus S- 
layer protein would be expressed in crystalline, assembled form in the interior of the 
host cell as for the inventive process. While in Figure 1, Miyamoto explains that the C. 
rectus surface-layer or "S-layer protein" is normally localized to the exterior cell surface, 
Miyamoto specifically teaches that the structures of the S-layer protein have not been 
fully characterized (see, for example, the last sentence under the section entitled 
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"Results" where Miyamoto states "Further studies... are needed to elucidate the 
structure and function of the C. rectus surface-layer protein"). 

Claims 13 and 14 are directed to a nucleic acid encoding a gram positive signal 
peptide corresponding to the signal peptide encoding region of SEQ ID NO 1. 
Miyamoto's S-layer gene is from a gram negative bacterium and if it contains a signal 
peptide domain, it should only be a gram negative signal peptide. Miyamoto does not 
teach engineering a nucleic acid region encoding a gram positive signal peptide into the 
nucleotide encoding the S-layer protein. 

Claim 59 is directed to the hybridization conditions at 55**C. Miyamoto also 
teaches these stringency conditions for the wash step but not for a Bacillus 
stearothermophilus-derived S-layer gene. 

Applicants have explained the patentably distinguishable features of the present 
claimed invention over the Miyamoto reference, and have pointed out that the reference 
is too late to be prior art against this application. Accordingly, withdrawal of the rejection 
is deemed proper. 

Ml. Response to Rejection of Claims 1-17, 58 and 61 for Obviousness-Type 
Double Patenting 

Claims 1-17, 58 and 61 are rejected by the Examiner for obviousness-type 
double patenting in view of claims 1, 3, 4, 7, 8, 10 and 12 of Applicants' U.S. Application 
No. 09/463,402. 

Applicants respectfully submit that the instant application and the 09/463,402 
application do not share a common assignee as required under MPEP §706.02(l)(2). 
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Lubitz and Sleytr are assignees for the present application and Lubitz is the sole 
assignee for the 09/463,402 application. Common ownership Is defined as 100 percent 
ownership by the same assignee, and by definition, this requirement is not met. 
Accordingly, the obviousness-type rejection is improper and a terminal disclaimer need 
not be filed. Accordingly, withdrawal of this rejection is deemed proper. 

IV. Response to Rejection of Claims 1-17, 19, 20, 46, 47 and 58-65 for 
obviousness-type double patenting 

Claims 1-17, 19, 20, 46, 47 and 58-65 are rejected for obviousness-type double 
patenting in view of Claims 1, 3, 5, 7, 8, 10 and 12 of Applicants' U.S. Application No. 
09/463,402 in view of Deblaere. 

Applicants respectfully submit that the instant application and the 09/463,402 
application do not share a common assignee as required under MPEP §706.02(l)(2). 
Lubitz and Sleytr are assignees for the present application and Lubitz is the sole 
assignee for the 09/463.402 application. Common ownership is defined as 100 percent 
ownership by the same assignee, and by definition, this requirement is not met. 
Accordingly, the obviousness-type rejection is improper and a temninal disclaimer need 
not be filed. Accordingly, withdrawal of this rejection is deemed proper. 

CONCLUSION 

In view of the foregoing amended claims 5-12, Applicants' arguments for 
patentability of the claims over Miyamoto, and the Attachment, Applicants submit that 
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the application is now in condition for allowance, and respectfully request that this 
application be passed to issuance. 

If for any reason, the Examiner determines that the application is not now in 
condition for allowance, it is respectfully requested that the Examiner contact by 
telephone the Applicants' undersigned attorney at the indicated telephone number to 
arrange for an interview to expedite the disposition of this application. 

In the event this paper is not being filed, Applicants respectfully petition for an 
appropriate extension of time. Any fees for such an extension, together with any 
additional fees, may be charged to Counsel's Deposit Account No. 01-2300, referencing 
Docket No. 100564-08013. 
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MARKED-UP COPY OF THE CLAIMS FOR 09/117,447 

In the claims: 

5. (Thrice Amended) The process as claimed in claim 4, wherein the at least one 
insertion [are] js [selected from the group consisting of] a nucleotide [sequences] 
sequence encoding a member selected from the group consisting of cysteine residues, 
regions with several charged amino acids or tyrosine residues, DNA-binding epitopes, 
metal-binding epitopes, immunogenic epitopes, allergenic epitopes, antigenic epitopes, 
streptavidin, enzymes, cytokines, and antibody-binding proteins. 

6. (thrice Amended) The process as claimed in claim 5, wherein the at least one 
insertion [encode] encodes streptavidin. 

7. (Thrice Amended) The process as claimed in claim 5. wherein the at least one 
insertion [encode] encodes immunogenic epitopes from a herpes virus. 

8. (Thrice Amended) The process as claimed in claim 5. wherein the at least one 
insertion [encode] encodes enzymes comprising polyhydroxybutyric acid synthase or 
bacterial iuciferase. 

9. (Twice Amended) The process as claimed in claim 5, wherein the at least one 
insertion [encode] encodes cytokines comprising interleukins, interferons or tumour 
necrosis factors, 

10. (Twice Amended) The process as claimed In claim 5, wherein the at least 
one insertion [encode] encodes antibody-binding proteins comprising protein A or 
protein G. 

1 1 . (Twice Amended) The process as claimed in claim 5, wherein the at least 
one insertion [encode] encodes antigenic epitopes which bind cytokines or endotoxins. 
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12. (Twice Amended.) The process as claimed in claim 5, wherein the at least 
one insertion [encode] encodes metal-binding epitopes. 
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Aniage 

ID AB001876 standard; DNA; PRO; 4450 BP. 



AC AB001876; 
SV AB001876.1 
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09-OCT-1998 (Rel. 57, Created) 

09-OCT-1998 (Rel- 57, Last updated, Version 1) 
Campylobacter rectus gene for S-layer protein, complete cds . 
S-layer protein. 
Campylobacter rectus 

Bacteria; Proteobacteria; epsilon subdivision; Campylobacter group; 
Campylobacter . 

[1] 

1-4450 

Miyamoto M. ; 

Submitted ( 13-MAR-1997 ) to the EMBL/GenBank/DDBJ databases. 

Manabu Miyamoto, OJcayama University Dental School, Periodontology and 

Endodontology; 2-5-1 Shikata-cho, Okayama 700, Japan 

(E-mail: probledo@bu.edu, Tel : 81-86-235-6677, Fax:81-86-227-2143) 

[2 ] 

Miyamoto M., Maeda H., Kitanaka M., Kokeguchi S., Takashiba S., 

"The^S-lay4r protein from Campylobacter rectus: sequence determination 

and function of the recombinant protein"; 
FEMS Microbiol. Lett. 166:275-281(1998). 



DR SPTREMBL; O87083; O87083. 



Key 



source 



CDS 



Location/Qualifiers 
1. .4450 

/db_xref="taxon:203" 
/sequenced_mol=" DNA" 
/organism="Campylobacter rectus 

/strain="ATCC 33238" 

120. .4205 

/codon_start=l 

/db_xr e f = " S PT REMBL : O 8 7 0 8 3 " 

/transl_table=ll 

/product="S-layer protein" 

/protein_id="BAA33532 .1" 



/translation="MALTQTQVSQLyVTLFGRVSEGAGNKFWQNSQDIATAATNMLATE 
AAKEYFGSALTSDEAFIKHIYKNTLNKTEVEDPEGINFWVKALKSGVSRGTVVAELIKA 
AQDPKNKGASQDLFNNKVALSDYTAGKVEGKGLKAKDLAPFKSVLNKITSNPSSVDAAK 
PAVDALAGISTDTSVDWHSNPEHPGKAYELTTNTDNATANVFNAPMKHNPGGTDRIMTL 
QSSDKLTGDYSRHDNTLNVEFGQANADEGDPTSRTPTLTNIQNINIEVTGTVNTLDLRD 
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SNDVEKINIHRITKEAGNKFNVESIGQKLVGMRLANVAKKDIDVKFEHKKGVLSGFEDK 
SNVFLENVEAKSLSITSDKNTEGYENLNLISKQGVSLNKFEANQLRELTIKGSGELKIA 
DVELNDGANPQFNKVNDGGIKTPGTRGFTKLDASGYTGSLTLDITDIVKEASDPFDSGR 
KLNTDIIGSKLGDTFYLRGGLGSRTNIDGGAGEDKLVLVSGSIGTGKRADGVTDSKITN 
lENLEMRAQSGDLSADFDRFDASLKRVLVRTEQMDTLATFTLSNISEKFSKEGVIDIEH 
SAGNEDKPNNYNTKIVATLKDASGKDDSLTFRVLDANNKDNSFEFEIGAAGVENITVKD 
DDTESNEMKLTNAADHTGKVTLTGGTAGKYFAVNSEIVAKEVDASGQKSDLRLTVRDQA 

AN PGET IKLGTGNDVLT FKELDGLDGKDT IT DAGGNDVVRAI FSKDNALNLKGI EGVH V 
AALDNINLDVTNTDITKMTLMSREAVKQTDHVESLGYGVYGMNNTTFGTTDISKKTITV 
KKSNISELNFAGDLDNKDDDVAADDGDKDQNFNGVELLNNQSKELNVNVSSSLDRIKEG 
ATSYTIGKITAHGVEKFNVKIKDEKDKTTTTKIDNVFGKNITHLKVTGVDKDGKEVATK 
GSVNLGTVSDGGSFKTMQEVDATNVGGAFTATVTSLGDNSQVKLGNGDNVFSAKGSGGN 

NI T I T AGNGKNKI TGS ARDNKI I AGNGGNT I HADAGNNN I KLGNGDDY VT AKDGNN WE 
FGNGRDKYEGNLGTKLKNEKIVTSITKTDGAADVKFATDGENAATTTHHLIASDSETVQ 
AVWEGDTMKNYAVNGQRALTDLTKSTDGDDHYLVGAQYNDDSTNLKETPFTNVATTTVK 
GGKGNDSFTITKTQTDMITVEGGEGKDQVSINTKEICMKVKISDGDSVKGSNDVIYGFKT 
DTVGGAKNDVLDLDTTKIKSTMANAAENIANGIQGWGIGAKGNITFYKENTFTTKTLVN 
AKNLDSVLKFLAEKLNGTGDTVTFGYDRDGDGKIDSTYVFQDGNKDTVVELAGVGNTAT 

DEAAGLTTGAANGDITIA" 



SQ 



Sequence 4450 BP; 1496 A; 886 C; 1004 G; 1064 T; 0 other; 



cgatagtagg 

gttgattcta 

tggctttaac 

aaggcgccgg 

tgctcgctac 

ttattaagca 

tcaatttttg 

tcataaaagc 

aagtcgcttt 

atcttgctcc 

cggctaaacc 

actcaaaccc 

ccgcaaacgt 

cgctacaaag 

tcgaattcgg 

ccaacatcca 

attcaaacga 

ttaacgtcga 

aagacatcga 

caaacgtatt 

ccgaaggcta 

aagccaatca 

tagagcttaa 

cgcctggcac 

ttgatatcac 

ataccgatat 

ctagaacaaa 

taggcacagg 

tggagatgag 

taaaaagagt 

atatttccga 

aagataagcc 

aagatgatag 

ttgagatcgg 

acgagatgaa 



taggacacag 

ctatgggaag 

acagacacaa 

aaataaattt 

ggaagctgcg 

tatctacaaa 

ggttaaggcc 

cgcccaagat 

gtccgactat 

tttcaaaagc 

tgcggttgat 

tgagcatccg 

atttaacgct 

cagcgataag 

acaagccaac 

aaacatcaac 

tgtggaaaaa 

.gagcataggt 

cgtcaaattt 

tttggaaaat 

cgagaattta 

gcttagagag 

cgacggcgct 

tagaggcttt 

cgatattgta 

catcggttct 

tatcgacggc 

caagagagcc 

agctcaaagc 

gcttgtaaga 

gaaattttca 

aaataactac 

tctaactttt 

tgctgcgggt 

gcttaccaac 



agcggacctt 

tctttgcaac 

gtttcccagc 

tggcaaaaca 

aaagaatatt 

aatacgctta 

ctaaaatcag 

cctaaaaaca 

accgcaggta 

gttcttaaca 

gcattggcgg 

ggaaaggcgt 

cctatgaaac 

cttacaggcg 

gccgacgaag 

atcgaagtta 

atcaacatcc 

caaaaactag 

gaacacaaaa 

gtagaggcta 

aatttgatct 

ctcactatca 

aatccgcaat 

acgaaacttg 

aaagaagcaa 

aagcttggtg 

ggtgcgggcg 

gacggcgtaa 

ggcgacttat 

accgagcaaa 

aaagagggcg 

aatacgaaaa 

agagtcttag 

gtcgaaaaca 

gcagccgatc 



agtaggctca 

taccaaaatt 

tttacgttac 

gccaagatat 

ttggttccgc 

acaaaacaga 

gtgtctcacg 

aaggcgcctc 

aagttgaagg 

agataacttc 

gcatttctac 

atgagcttac 

acaatcccgg 

attatagcag 

gcgatccgac 

ccggaaccgt 

acaggatcac 

tcggtatgag 

aaggcgtatt 

agtctctttc 

caaaacaagg 

aaggaagcgg 

ttaacaaggt 

acgcttcagg 

gcgatccgtt 

atacgtttta 

aagacaaact 

cggactcaaa 

ctgctgattt 

tggatacgct 

tgattgatat 

tcgtggcaac 

atgcaaacaa 

taaccgttaa 

ataccggcaa 



tctgcggtta 

tcattttaag 

tcttttcggt 

tgctactgca 

tttgactagc 

agtagaagat 

cggcaccgta 

tcaagatttg 

aaagggtcta 

caatcctagt 

cgatactagc 

aacaaatacc 

cggcaccgat 

acacgacaat 

ctcaagaact 

taatacgctt 

taaagaagcc 

actggctaat 

gagcggcttt 

tatcaccagc 

cgtttcgttg 

cgagctaaag 

aaatgacggt 

ctatacaggc 

cgactcagga 

tctaagaggc 

agtgttggta 

gatcactaat 

tgatagattt 

tgccaccttt 

agagcattct 

ccttaaggac 

taaggacaac 

ggacgatgat 

agtaaccctt 



ccttatctcg 

gagtccttaa 

agagtttcag 

gctacaaata 

gacgaggcgt 

cctgagggta 

gtcgccgagc 

tttaacaaca 

aaagctaaag 

agcgtcgatg 

gtggattggc 

gataatgcta 

aggattatga 

acccttaacg 

ccgacgctta 

gatcttcgcg 

ggcaataaat 

gtcgctaaaa 

gaggacaaat 

gataaaaata 

aacaaattcg 

atagccgatg 

ggcataaaga 

agcctaactc 

agaaaactca 

ggtcttggct 

agtggcagca 

atcgaaaact 

gacgcaagtt 

actttgagta 

gccggaaatg 

gcaagcggta 

agctttgaat 

accgagagca 

accggcggca 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
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ctgcaggtaa atactttgca gtaae^tagcg agatcgtcgc aaaagaagtc gatgctagcg 2160 

gccaaaaaag cgatctaaga i:taaccgtaa gagatcaagc cgcaaatccg ggggaaacca 2220 

tcaaactagg aaccggtaat gacgtcctta catttaaaga gcttgatggt cttgacggca 2280 

aagatacgat aaccgacgca ggcggtaacg atgtcgtaag agcgatattt agcaaagata 2340 

acgctttaaa tcttaaaggt atcgagggtg ttcatgttgc tgctctcgac aatataaatc 2400 

ttgatgtgac aaatactgat atcacgaaaa tgactctaat gtcaagagaa gccgtcaagc 2460 

aaacagacca tgttgagagc ctaggatacg gcgtttatgg aatgaataat acgacttttg 2520 

gcactaccga tattagtaaa aaaactatca ctgtgaaaaa atctaatata tccgagctta 2580 

actttgccgg cgacttagac aataaagacg acgacgtagc tgctgatgat ggcgataagg 2 64 0 

atcagaactt taacggtgtg gaattgctaa acaatcagtc aaaagagttg aacgttaatg 2700 

tcagttcatc tcttgatagg attaaagaag gagctacatc ctacactatc ggcaagatta 2760 

ctgctcacgg cgtagagaaa tttaacgtaa aaatcaaaga cgagaaagat aaaactacca 2820 

caacaaagat cgataacgtg tttggtaaaa atatcactca tcttaaagtt accggcgtgg 2880 

ataaagacgg taaagaagta gcgactaaag gtagcgtaaa tctcggcacc gtttcggatg 2940 

gcggttcgtt taagactatg caagaagtgg acgctacgaa tgttggcgga gcctttactg 3000 

ctacggtcac ttcactggga gataattctc aagtaaaact aggtaacggc gataatgtct 3060 

tctctgcgaa aggttcaggc ggtaacaata tcacgataac tgcaggtaac ggtaaaaaca 3120 

aaataactgg ttctgctaga gacaataaga taatagccgg taacggaggc aatacgattc 3180 

atgccgacgc cggtaataac aatataaaac taggcaacgg tgatgactat gtaacggcta 3240 

aagacggtaa taacgttgtt gagttcggta acggtcgcga taaatacgag ggtaatcttg 3300 

gaactaaatt aaaaaatgag aagatagtaa cttctatcac aaagaccgac ggtgctgccg 3360 

atgttaaatt cgctacagac ggtgaaaatg ctgcaactac aactcatcat cttatcgcta 3420 

gcgacagcga aactgtgcag gccgtatggg aaggcgatac gatgaagaac tatgccgtaa 3480 

atggacagag agctttaacc gatcttacca aatctacaga tggtgatgat cattaccttg 3540 

taggcgccca atacaatgac gattctacaa atttaaaaga aactccattt acaaacgtgg 3600 

ctacaacaac agtgaaaggt ggtaagggta acgatagctt tactatcaca aaaactcaaa 3660 

ccgatatgat aacagtagag ggcggcgaag gaaaagatca ggtctctatc aatacgaaag 3720 

agaagatgaa ggttaagatt tctgacggcg actctgttaa gggttcaaac gatgtaatct 3780 
acggctttaa gacagatacg gtaggaggcg ctaaaaacga tgtgctcgat cttgatacga 
ctaagataaa aagtactatg gctaatgctg ccgagaatat cgcaaacggt atccaaggtt 
ggggtatagg tgcgaaaggc aatattacat tctataaaga gaatacattt acgactaaaa 
ctctcgtaaa tgccaagaat ctcgatagtg tcttaaaatt cttagccgaa aagcttaacg 
gtaccggcga taccgttact ttcggatacg atagagacgg cgacggaaag attgatagta 
cttatgtgtt ccaagacgga aacaaagaca ccgtagtaga acttgcaggc gttggtaata 
ccgcgactga tgaagctgcg ggtctaacta ctggtgctgc taatggcgat ataactattg 
cataatgatt ctttctttat ggatagttgt tttaaaggtc tccttttagg agaccttttt 
taattatttt aatcatacgc gatacgattg attcaaaact tatcgtattt ttctcccaat 
cattatattt tctaaacctt attttattta tctttctctt ggtgagataa attttaccga 
cccgaagacg accgaaccgg ccgtgataaa ggctaaattt acaggcgacg agaccacggg 
ccggatatcg 
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